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(54) AMORPHOUS SOFT MAGNETIC ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an amorphous soft magnetic alloy which 
has excellent soft magnetic properties, and has little deterioration in magnetic 
properties even when used as a magnetic core or the like. 

SOLUTION: The amorphous soft magnetic alloy having a structure in which ATx is 
^20 K, having an amorphous phase as a main phase, and satisfying the following 
compositional formulae of (1) to (4) is adopted; (1) FelOO-x-y-z-w- 
tAlxPyCzBwXt; (2) (Fe1-aTa)100-x-y-2-w-tAlxPyCzBwXt: (3) FelGQ-x-y-z-w- 
tAlx(P1-bSib)vCzBwXt; and (4) (Fe1-aTa)100-x-y-z-w-tAlx(P1-bSib)vOzBwXt. 
The alloy contains Fe alone or Fe and an element T by 70 to 79 atomic %, Al by 0 
to 10 atomic % and P. C, B and (Si) by 11 go 30 atomic %, so that its saturation 
magnetization reaches 180 x 10-6 Wb.m/kg or higher, and the amorphous alloy 
exhibiting excellent soft magnetic properties can be composed. 



LEGAL STATUS 

[Date of request for examination] 1 1 .10.2002 

[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
reyectlon or application converted 
registration] 



http://www1 9.ipdl.nclpi.go jp/PAl /result/detail/main/wAAAGaaGAl DA41 4226956... 2005/05/20 



Si 



(19)B*H4«ff/? (JP) 



(12) 



1^ ^ « (A) 



#182002-226956 
(P2002-226956A) 
(43)^ B ¥1^14^8 ^14B (2002.8. 14) 



(51) Into.' 
C2 2C 
HO 1 F 

// B 2 2 F 



45/02 
1/153 
9/08 



F I 

C 2 2 C 45/02 

B 2 2 F 9/08 

HO IF 1/14 



T-7a-r(0%) 
A 4K017 
M 5B041 
C 



^ssmsL Mwmt. «i:«]SojRi5 ol (^ i? h) 



<22)tma 



4$H2001 - ig71S7( P2001 - 197157) 



¥JE£13# 6 ^ 28 Q (2001. 6. 28) 



(32) ffij&B 

(33) ff$b«l£!BB 



#M2000-36307B(P2000-36307S) 
¥^12^11H29B (2000. 11.29) 
B* (JP) 

am (¥j«i3#«gffx*;M=- . Mine^^fBttfli 

mi^<o}m « o) 



(71) th&LK 000010098 
(74)<f^A 10006^08 

#a± M im (^6«) 



(54) \sm<D^fm t^st^mmsc.^ 



(57) C®*t|] 

(1) F e 100-x-y-z-w-t A I x Py CzBwXt 

(2) (F ei-aTa)lOO-x-y-z-w-tA I xPyCzB^Xt 

(3) F eioo-x-v-z-w-tA I x(Pl-bS i b)vCzBwXt 

(4) (F ai-aTa)l00-x-v-z-i»-tA I x(Pl-bS i b)yCz 
BwXt 

J*t±7 9JS^-%JiiT, A I J&<0ll^%Jiil±1 OH^Wfel 
T, P. C, B, (S 1 1S^%>el±3 OlS^%Jil 

TnfCDT?, fiafl»S^b*<1 8 0X1 0-6Wb • m/ k gfel 



(2) 



2002-226956 



E»««1] ATx=Tx-Tg(fcfc*LTxl*®S<bM 

F e 100-x-y-2-«f-tA I xPyCzB^Xt 
tztzL. XliCr, Mo. VJ:yjgtf;h.€)1IB*fcl*2 
fflJ£l±<D5E^-Cfey, <afi£J±**-rx. y, z, w. t 
14, OIS^%Sxg 1 OIH^%, 2|]g^%gyg1 51S 
Oll^%<z^1 1. 5Jl^-%, 4Jl-¥-%^w^ 
1 OlS^%, 01^^%^ t ^8IS^%, 7 0®^%^ 
(1 OO-x-y-z-w- t)^7 9Jl-¥-%, ^'lm^ 
%g(y + z+w)g3 OlS^%-C*«o 
[irj««2] ATx=Tx-Tg(f=f£LTx(i^a<bBB 

set ^nwit-r ^nam^m^^^o 

(F ei-aTa)lOO-x-y-z-«-tA I xPyCzBwXt 

fc/iU, XliCr, Mo. v<fcystfnsiasfci42 

Sl(D5c3RT?*y. TliCo, N i J:yatfti4lffl$fc 
(42ffl07£S|-<?a5y, MfiRttS^-Ta, x. y. z, 
tli, O. l^a^O. 15, 0JS^-%^x5l0 
2IS?-%^y^ 1 5ja-¥-%, 0lS^%<z^1 
1. 5JS?-%, 4jg-?-96gwg1 01S?%, 01^?^%^ 
t^8Ig-¥-%, 7 0Jl-?^%g(1 O O- X - y - z -w 
- t)^7 9S-¥-%, 1 1ll^%g(y + *+w)g30 

ta5*^3] ATx=Tx-Tg(fr/!:LTxtt»a<tBI 

^i&S^S^L, Tg(4*f^xSS^3gfi$^-r, )a)iCT7a 
$tlSia^ja)jS^(DSJSR9^A TxXl<2 O K.ii)L±<Dna 

P «100-x-v-z-w-tA lx(Pl-bS ib)vC2BwXt 
tztzLs XI*Cr, Mo, V«byStf*tS 1ffl*fc(*2 

SKosss-e&y, fflsEttssrb, x, v, z, w. t 

I*, O. Igb^O. 2 8, OjS-¥-%^x^1 OIS^ 
%, 2JS^%^vi 1 5JS^-%, Oll^%<z^11. 
5IS-?-%, 4IS-¥-%^w^ 1 OlS-7-%, Olg-?-%^t^ 
8JS^%, 70Jgi^%S(1 OO-x-y-z-w-t) 
^79|S^%, 1 11S^%^(v + z+w)^3 0lS^% 

im^m^J ATx=Tx-Tg(fcf£bTxl4®a<bM 

KgsgE^^L, Tgi4^7XiSi»afi$ni-r. )a>A-cs 

(Fai-aTa)lOO-x-v-z-w-tA I x(Pl-bS i b)vCzBw 
Xt 



f=f£L, X(4Cr, Mo, V,fey®lS;h.^ia*fcl42 
a<©3C^T?fey, TI*Co, N i J:yStf*tS 1 ffiSfc 

i42aa>7G%-efty, m^hs^^ra, b, x, v, 

z, w, t 14, O. 1^a^0. 15, O. 1gb^ 
O. 2 8, Oll?-%^ x^ 1 OJl-?-%, 2li?-%^vg 
1511^%, 0||l-T-%<z^ 1 1 . 5J1^%, 4Jl-¥-% 
^w^10ll?-%, OJS-7-%^ t ^811^%, 7 0|^-T- 
%g(1 0 0-x-v-z-w-t)^7 9l5^%, 11 
Jl^%^ ( V + z + w) ^ 3 0lg^%-C&-5. 

Tg/Tm^O. 5 7-e&«^£:^lC, fantt^bffs 
A<1 8 0x1 0-6wb • m/k g J*l±-ei54 C t ^4$® 

t-r *ii5*« 1 ^cc^ LiB««4 (0t^r4x6Mw8Bisa)i^a 

Clt3««6] MffilSflfigittO^^COx, y, z, w, t 
A<, OJIT'%^ x g6Jl-¥-%, 2Jl-¥-%^y ^ 1 51^^ 
%, 0JS^%<zSl1. 5J1^F%, 4ll-¥-%^wSl 
01S^%, 0JS^%^ t ^4JS^9«, 7 6IR^%^(1 . 
0 0-x-y-z-w-t)S7 9l^^%, 18lS-7-% 

^ (y + z +w) S 2 4lS^%<Dfasffl-Cfc4 C i: 

■r«saE« 1 s/=i4fB3jEa2icffim<©i^aafjKtt^ 
im^mii iirtB«afifett(©5*>a>x, v, z, w, t 

A<, 011^%^ X ^6I1^%, 2J1^%^ 1 
%, OJl-¥-%<z^ 1 1 . 5ll-¥-%, 4jg-¥-%gw^1 
0IS^%, OJS^%^ t g4lS^%, 7 6IS^%^(1 
0 0-x-v-z-w-t)g7 9IS^%. 1811^% 

g ( V + z + w) g 2 4 is^F%a>e5H-e « c t s i^fit t 
imys^ma} n&n^m^-^^omn^^TmtLtzt 

Tg/Tm^O. 5 7-C&«i:tt,(C, fflSlffi^bas 
36<2 O O X 1 0-6Wb • m/k g J«A±1?i&€> C t $1^^ 

^-r^n^K^a ^f=i4ia^iS7 i=]emo!>i^aet«)(isi£$ 
[n:i2«9] mi&mmit(Do*>a>x^ y, z, w, t 

*<, 01B^%Sxg51f^%, 2lf?-%SySl 511^ 
%, 0]g?-%<z^11. 4jS-?-%^w^1 
O 0Jl-7-%g t g3IS^%, 7 7JS?-%S(1 
00-x-y-z-w-t)^79j®-7-%, 1 8J®^% 

^(y + z+w)g23 m^'n><ommvii>^c t ^mtt 
r«B}««i ^tzttstJinT^ziz^tsLon&nwimft'^ 

Eifl*«l o] filIlElflflRtt<©5%(©x, V, z, w, 
tA<, 0lS^%^xg5lS^%, 2lS-¥-%^ 1 5J1 
0JI^%<zg11. 5JS?-%, 4lS^%gwS 
101^^%, OlS-=F-%g t g3Jia^%, 7 711^%^ 
(1 00-x- v-z-w- t)g7 9JS'¥-%, 1 8lf^ 

tr^viTfim 3 $f:i4S}]it^4 iciiBmoi^anQKisit^ 



(3) 



fteaz 00 2-2 26 9 66 



t ^ 3 j^^-%<ofS5ffl-eife* c t ?&^ia t r 1 tc 

t^. Tg/TmSO. 5 7-e»Si: ttlC. SaSHUbCT 
8A<2 10x1 0-6wb • m/k s^±V&i>Zti^ 
^t-ti>mnt.m9^ 1 O, 1 3<Dl^r*lAM=ffiia<3!)|^S 

c t ic J: Lj]&js$*i«c & si»«® 1 Ul^ L 

[0001] 

h^'fxmzii ^jmik^t&un&m«^mm-^^izmri> 
[0002] 

IVtSkOitam TM-A I -G a-P-C-B-S 

i^^(TMI4Fe, Co. N i ^COSi^SfeMTcSSXOJisa 

o *>^m<amm<D^a>iii. m&it<Dm<DU8tt&m(ztii^ 

& (glassy al loy) S^Jfifct"* tOi: Lrtt fe^fCtN^o 
[0 0 0 3] tC^T?, ^£3!57^l^e>^B:tf^X^^(4. * 

a-)i,mzm^iJn^mi^^}%mm(D^mz^^xsL3& 

■5. 

[00 0 4] 



[0 0 0 5] ^tz. ^miS^^-B^\t, ^^a^^^a- 

h^>X-\>^a— J^a-f^ut^rotaaa 

i4:&L, za>vimzmmm<f>m^«^'S'BL. wima>m 

tt icH^bfiEJ^-r ^ C i: I- J: y jam a T $ SSiS L r t ^ -S o 

[0 0 0 6] *IBIBI*, ±«Ba«JI=IB*^TJa:**tfct«) 
-pfco-c, -^^lifilc^giii^blCcfeoT, St^iSfPffi^b* 
^T^trnzixmu^mzmtis A^oKsiars^cfflL^ 

f=i3^-e^«SSl4#1ta>«^^b;6</h$^.j:g^AM^IiS1±^^$ 
[0 0 0 7] 

»»tt^*l4, A Tx= Tx- Tg(fcfc- L Txf4«S<bB8 

Sft^iffit-rsiam^e.'Ecy, TKofflfiKsc-es^^t 

F eioo-x-y-z-w-tA I xPyCzBwXt 

tztzL, XlSCr, Mo, V <fc y SlS^l-S 1 S^fctt 2 

. ajii±cD7cm-efcy. «afi£it**-rx, y, z, w. t 

1^, Oni?-%^x^1 OH'T-M. 2J^?-%^y^15ll 
1'^%, OlS^%<z^1 1. 51S^%. 4lS^%^wS 

1/0JS^%. OlS^%g t ^8IS^%. 7 0lS-?-%g 
\ (1 00-x-y-z-w- t)^7 911*%. 1 1 1g* 

%^(y + z+w)g3 Oj^*%-efeSo 
[0 0 0 8] ^fc. *ieW<D|^aH«i?«814^*l4, AT 

x=Tx-Tg{fc/-£LTxl4ieS<bMS&iafi*5%U. Tgl4 

;aawfi5A TxA<2 o K)ii.±<D$mmtS'&^tstri>tia 
^aA^^)^i:y. TV&(Di&mAvSii*ii>zti^»tr 

(F oi-aTa)lOO-x-y-z-iii-tA I xPyCzBwXt 
fztzL. XliCr, Mo. V J: yfilStl* 1 S*t=l42 
aOTC^-Cfcy. T(4Co. N i «>:yjMI*ti§ IS^fc 
l4 2ffi<D7cS?1?fcy. ffi^tbS^-Ta. X. y. z. 
w. ttt. O. l^a^O. 15. 0ll?-%^x^10 
11*%. 2ll*%^y^1 5|^-i=-%. 0l5*%<zg1 
1. 5J1*%. 4ll-?-%gw^ 1 0li*%. 0ll-¥-%g 
tg8JS*%. 7 Oj®*%g(1 0 0-x-y-z-w 
- t)g7 9JS-T-%. 1 1 ia*%S(y + z+w)S3 0 
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[o o o 9] s(z, :^s6m<on&nmmit-^^iis a t 
x=Tx-Tg(fc*:LTxttea<bia5&iafi**u. rgi* 

SSfWBIA TxA<2 O KW±<7>I^SS«$±ffifr-5Ja 

F e100-x-v-z-w-tA lx(Pl-bS i b)vCzBwXt 
tztzL. XliCr. Mo. V J: y 1 ffl^fcl* 2 

moiTtmv&i-}. fflfiKik^sif b, X, V, w, t 

lis O. 1gb^0. 2 8, OJS^H^x^ 1 OH?- 
2j^-7-%^vg1 5ll?-%, 0)l^%<z^1 1. 
5lS?-%. 4 Jl-?-%^ 1 O OlI^-%^ t ^ 
8JS^-%. 7 Ol|i'¥-%g(1 OO-x-y-2-w-t) 
^79lg[^%. 1 1 Jgl?-%^(v + z+w)^3 011^% 

[0 0 10] -E-LT. *l6IBa)l^a©«?att^*i*, A 
Tx= Tx- Tgitztz L Txtt^S^bMJfeiSSS^ Tg 

(F oi-aTa)lOO-x-v-z-w-tA I x(Pl-bS ib)vCzBw 
tztzL. XttCr. Mo, Vj:yS(S*X-5 1 S*fctt2 

aooTc^-e&y, Tiico, n i j:ysi£H-&ia^/= 

l42ffi<07ES5l?a5ys «ifiRltS*-ra, b, X, v, 
z,w, tl4, O. Iga^O. 15, O. Igb^ 
O. 28, OJS^%^x^ 1 OJS^%, 2]®-?-%^v^ 
1 5IS^%, 0a(^%<zg1 1. 5ll^-%, 4jS^% 
^wSlOia^-%, 0JK*%^ t ^8JS^%, 7 0JS^ 
%^(1 00-x-v-z-w- t)^7 9lg[^%, 11 
( V + z +w) ^ 3 0ll-?-%-Cfc.5. 

[00 11] ;«:l6q§<Dl^as«({S1£^^l4, jfeO) 

^^Tmt Lf=t Tg/Tm^O. 5 7 TJfci) t i t 
I::, filfOll<basA<l 8 O x i o-6wb • m/k gJsl± 

[0 0 1 23 ±ga<OlfSEI«*«att^^l=J:*t(i, 5814* 
^■TFeaLCTE^Ti:, ^fSMJ^fiefil^Wr^P, S 

$mn^m^-^±'&m^-t ^zt 1 ^j: y , * a 

A<^fifilc<C-6. -tLT, Fem3tt*fcl4Fe A:5cS5T<0 
#St(0SafiKa:i&7 OlST%JilJ:7 9lp^%liiTt L. A 
I ^ Oll^%)il±:1 Ol^^-WJUTtL, P, C, 8, 
(S i)<D^ti-$1 1IS^%ia±3 0lS^-%JelTi:r*C 
i:l=«fcy, Tg/TmSO. 5 7fei±icr«t<ktl=, IS 



fPffi-fbo-s^ 18 0x1 0-6Wb • fn/k gKlilC-T-S 

^bia£^ii?i£n-&^a>-T*, i^aii4ik{&i£ddo!>i^a£3)i^ 
^«ea>sjs*5«-r*i«-e*y, c<DTg/TniA<o. 57 

y i^asffi t -r •& jfl^a>^&$@aic^s c ^: 

[00 1 3] ttFetP, C, BtS^ 

w, t fl)»*LL^^6EI*, 0ll-¥-%^x^6lS-?-%, 2 
1^^%^ y ^ 1 511^%, 0Jl^-%<z^11. 5JS-?- 
%, 4j^-¥-%^w^ 1 01S^%, Ol|i^-%i t g4j®-¥- 
%, 7 6jg^%^(1 OO-x-y-2-w- t)i 7 9 
JS^%, 1 8Jl^%^(y + z+w)^2 4JS^%CDC8H 
-e3&-5. it>'JC< it F ei:P, C, B, S i 

^t;±ia<;>l^SH«9(mi$$&(7)iiiBM^Jtx, v, z, 

w, t<D»i^Limmit. 0l^?%^x2 6|g(?%, 2 
Jl^%^ V ^ 1 5lg^%, OJl-¥-%< z g 1 1 . 5JS-?- 
%, 4lg^%^w^ 1 OJS-?-%, 011^%^ t ^41S^- 
%, 7 6Jl-?-%^(1 00-x-v-z-w- t)^7 9 
Jl?-%, 1 8l^?%^(v + z+w)^2 411?%a>Cie 

[0 0 1 43 -tLT, ±8ea)»*Li^iiififc<Di^aH«j{a 

14^*I=#JLXTI4, -^.^tDft^^TrntUfct*, Tg/ 
Tm^O. 5 7-ca&€>&^4>(=, ffi%tt<ba8A<2 00x 
1 0-6wb • m/k g«±-efe€>Ci:$^#«<i:-r«>o 
[0 0 1 53 ;&^A'-&I^SMIR{S1£$&lc,fc*tl4, Fe^ 

a$f=l4F e ^7c3SST(0^ti-(D|iifiKU:$, 7 6J1?-%1«1 
±7 9JS^%JSlTi: L, A I *0Ki*%JSl±6lS^%fel 
TtL, P, C, B, (S i)a)^tf$1 8IS-=F%JJI±2 
4lS^%JilTi:-r'5^i:l3j:y, Tg/Tm^O. 57J*l 
±l=-r'Sti:t.lc, iafQa<ba8*200x 1 0-6wb 

• m/k gjii^ic-rsctA^Rrffiicjsso 

[0 0 1 63 Ml::, 1 1 F e <t, P, C, Bt$ 

^t;±BBa)i^an«({Sl±^^a>fr8B«a^tbx, y, z, 

w, ta>^^)»^Limmit, 0l9?-%gx^5ll?- 
%, 2lS^%^y^1 5 !!•?•%, Oll-?-%<z^1 1. 
511^%, 4J5^%^wS 1 0J®^%, Olg^%gt^. 
3|ii^-%, 7 7JS^-%S(1 OO-x-y-z-w- t) 
^7 9JST-H, 1 8lS?-%g(y + z+w)g2 3IS?-% 
ommX'&^o il>'Ji:< F e i:, P, C, B, 

S i i:^^t;±ffiCD|^SEI«?«14^^<Datr8BjafiliJtx, 
V, z, w, t(7)J:y»*LL^65ffll4, OJl^%^xg 
51S^%, 2l5^%^v^1 5JS-=F-%, OJS^%<zS 
11. 5IS^%, 4K^%Sw^ 1 Oll-?-%, OJl^% 
:St^3j^^%, 7 7lS^-%g(1 0 0-x-v-z- 
w-t)g79If^%, 1 8JS^%^(v + z+w)g2 
3l]?-7-%a>QSS-Cft'&. 



(5) 



4$Sa20 02-2 269 56 



[0 0 17] ^tz. ±ffia)i^Sfi<ftflii4^6rosiifig^a 
<, 211^^%^ t S3ii^%cDmBi-cfi»oTtfiL^o sa 

fiftti:t6<2lS?-%JU±-e3&*T,tf, -^^OJiiiS^tt^diyiBi 

[00 18] ±8E®d:y»*LLxMfiEa)l^af5 

Tg/Tm^O. 5 7T?&St <tt,(C. iaiB]fflt<tasA<2 
10X1 o-6wb • m/k aJai■C3&SC:i:S»filIi:•r 
«. 

[0 0 19] ]b^;b>«#^anak{att^«lCj:*ltf, F 

7 9JS^%l6lTt A I $0JS^%l6A±5lS-?-%JaT 
tL* P, C. (S OO^W-Sl 8lS^%lelJ:2 3 

|g^-%UTi:-r«Ci:l=J:y» Tg/Tm^O. 5 71M± 
l:f Sittlr. SafOffi^bas* 2 l Ox i o-6wb • 

[0 0 2 0] -tLx. :^mmo)t^s,mmiit-k±tt, % 

* -B-TJiD^-r * c t ic ^ y jgfig * tifc t <o -e & 4 c 
^'m^^m^zmm^-^xATi^rhaiXs miK^-siMi 

«!«tt**a>ltaH»^IIS*-r Tg/TinA<0. 5 7 JJl 

±XSb^<OX. •&*SSjg*^5S14^X^fcli7klcJ:yi!fl 

y iste-r § c t ic J: y 3 c i l i^. 

[0021] 

p. C, Bi:$'>^i:< ttmfiElLT^iry. I^a£5«^± 

A Tx= Tx- Tg(fcf£ L Txl*eJHbB8 
Tgl«#7X21i»il£$ji«-r. )0!>ge-eS^;h.« 

[0 0 2 2] «£3^E]b^&l^a^lK{B1t^^a> 1 mt ur. 

Fe-A l-Ga-C-P-S i -B jg©Afi3*r5X^*36<«l 



e(=|^SH»J«flfe$*f *A K Ga, C. P, S i& 

C, Bt^<i>tii< tt-^^L. iStmzmCXN i, C 
Si&OJX (Cr, V, Mo JiyStfit'S Iffi^y-r 

i^282Uii±<05c£i) $aitt)L/='(.a>T*a&y. Ga^ftis^ 

LTCCDGaSfe-eA I a ^mn^ittziiOXtb 

y, «£«A^e>i2>^7cSi:#?Le>;tiX#fcGa^[8EiL-C 

[0 0 2 3] Mlc:$:|g|»a}|^aHli9(%1i$&l^. l^fiH 
ttSEOJF e-A I -G a-C-P-S i -BS$*J:y t 

W A « i5» 1± $ t5 ^ c t A< -e ^ * 1 0) 1? i5> « . 
[0 0 2 4] :$:%ISa>l^aM»(iS1±d^li. iSlf^^r 

Fe^, A I $^s,ms^mn^mri>p. c b${|> 

*icg4xfc««a#tt*^-r. ^f=» N i . co<Dt^■r 
*iA^-**fcttM**Fea«-e»iiPLrt.A<. sic 
p» Bizta^Lxs i^aunurtai^o *f=x (c 

r, V, Mo J:ySlitt«lS*t=li2«Jil±<7)7C^) 

icA I immLx^&i^o 

[0 0 2 5] C(0|^&S«({8tt$^a, 2 0Kia±a}iB 
y, <tfillC*-3-CI*ATxA<3 0KJai±, *&(Ctt5 0 

y. «t«tti=oLNT=tsat?s^xfc!^tts^LTfcys 
[0 0 2 6] :^nfi^(Dnskstkm^'^^it. tst^ope 

-A I -:G a-C-P-S i -B^^^J: y t F a, N i . C 

o «ia)«t45csi$^ < ^t?f=*ics;t%iafQ«<b^^-ro 

^dJ: y ^l&la«i^b$«»(ci^±$i±« c ^;(><i*$«. 

^tz&iWi±Wt^^±Un^m^X&i>zti)^e>. mSLtji 

waists* *«ssi"e#, W!{aa«#i4$*yiRi±*-i±sct 

[0 0 2 7] $t=:^igisa>i^asift]Sti^^i^. 
?s<*(»aswiiiATxd<^#t^fc«)(c, {S0^!tt^B*^&J^ 

i:<c<afia>eTi=#-3r, ^^xffli^iaaTgicso 

< T t St^j-lcgf aHffl * »fiK-r 4 c t t^sit&x & 

i4*fxicj:yi53ieL"CjaL)*-r4*i£i=«fc^r. i^a^fi 



(6) 2002-226956 



[0 0 2 8] ±K(o$m9itLm^^^<o-mtLXs t 

EtDlflfiEa -e fi-r ti (D If * C 1 3b<-C * « o 

F ©lOO-x-y-z-iftf-tA I xPyCzBwXt 

tztzL. XttCr. Mo. VcfcyjglS^l* 1«*fc(4 2 

«JSi±a)5E3R-e&y. fflfiiiJt**-rx. y. w. t 

I*. 01^^%^ X ^ 1 OlSrF%. 2JS^%gy^15l^ 

1 OJS^%. 0J1^%^ t ^8IS^^%. 7 0JS^-%g 
(1 00-x-y-z-w- t)^7 9S?-%. 1 1 1B^F- 
%^(y + z+w)^3 0jS^%t?fe5o 

[0 0 2 9] ±m(D^mn«Lmit^^(D%\\<Dmt 

(F ei-aTa)lOO-x-y-z-vr-tA I xPyCzBwXt 
fcffL. XliCr. Mo. Vckyg(f;K'5 ia*fcl4 2 

a(^7ciR-eSiy . ti±co. n i <feysi**i5 lasfc 

(i2a<D5c*T?iby. M^itSa^^a. x. y. z, 
tfd:. O. 1^agO. 15. OBi^'^^x^lO 
2J5^%^y ^1 5JS^%. OlS^-%<z^1 
1. 511'?"%. 4Jl?-%gw^ 1 OJS-¥-%. 011^%^ 
t^8ll^%. 7 011^%^(1 0 0-x-y-z-w 
- t)S7 9ja-T-%. 1 1 ja^%g(y + z+w)g3 O 

[0 0 3 0] Hi^. ±i&(D4msixm^^^<Dm<Dmt 

F olOO-x-v-z-w-tA I x(Pl-bS i b)vCzBwXt 
fcfcL. XI*Cr. Mo. Vj:yStftt«ia*fcli2 

a<z)7csfe"efcy. ffl^jts^-rb. x. v. z. w. t 

14. O. l^bSO. 28. Olg-iF%^x^1 OH^ 
%. 2lS-¥-%^ vSl 5®?-%. 0BR^f^%<zS1 1. 
511^%. 4)l^%^w^ 1 011-=F'%. 0ll-7-%gt^ 
8lg^%. 70)l^%g(1 00-x-y-z-w- t) 
^79J1^%. 1 lK^%^(v + z+w)^3 0ia^% 

[003 1] Ml^*fc. ±fficoi^gH«s:«tt^*o^-(7) 

(F ei-aTa)lOO-x-v-z-w-tA I x(Pl-bS i b)vCzBw 
Xt 

fcf£L. XttCr. Mo. VcfeySlS*tSlfi$fcI4 2 

aa)5cxt?&y. tuco. n i ckysifnsia^fc: 

tt2a<07C«-C?&y. M^Jt^^-Ta. b. x. V. 
z.w. tl4. O. l^a^O. 15.0. l^bS 
O. 28. OjS?-%^x^ 1 0IS^%. 2lS-?%^vg 
1 5IB^%. OlS^%<zSl 1. 5®^'%. 4ia^% 
^wSlOJS^St. 0IS^%^ t ^8IS^%. 7 0iS^ 
%g(1 0 0-x-v~z-w- t)^7 9J1^%. 11 

IS-=F-%^ ( V + z + w) ^ 3 oia^^-efc^^o 
[0 0 3 2] ±fsa)ffifiEa>i^aKiK{ittddi4. ^a^o) 



ffljaSTrntLfrtt. Tg/Tm^O. 57**-ri:<t: 
tic. tafiHSHbasA<1 8 O x i 0-6wb • m/k 

[0033] FetP. C. B i: t 

t^±IS(D3fSSIftattt^*a)»$LlN*&^liSEii*. imiB 
a)«j$Jta)5*)a>x. y. z. w. tA<. ois^%gx 

S6IS^%. 2lS^%^y g1 5ja-¥-%. O z 
^11. 5J5^%. 4l^^%^w^ 1 0®^%. OlS* 
%St^4ll^%. 7 6l^?-%g(1 0 0~x-y-z 
-w- t)g7 9lS-¥«%. 1 8lS?-%^(y + z+w)^ 
2 4lS^%i:3a:S«SHt?fc«o *fc. FetP. C. 

B. s i t^<i^u< tij^t:±t^<Dtmntkmii^^(D 

»^Lt^tEffli4. t(iffia)iiflfiltJt(0-5*)Ox. V. z. 

w. t/)<. 0ll^%^x^6J5^%. 2J®^%^v^1 
5®*%. 0JSiF%<z^1 1. 5jg^%. 4lS-g^%^ 
w^10lS^96. OJS^%S t ^411^%. 7 61^^% 
^(1 00-x- v-z-w- t)^7 9J1^%. 1 81S 

( V + z +w) ^ 2 4lS-¥-%i:3jj:-5iSfflT?$>*o 
[0 0 3 4] ±IBa>$7$ Ll^lflmffilBa>l^aRtt{Stt$ 
AlCfcLNTIi. Tg/TmSO. 5 7^7jk-rtti\Z. t& 
^mitast^Z 0 0X1 0-6Wb • m/k gJil±$* 
-To 

[0035] MIC. FetP. C. B 4: Sd^ft < A: t,^ 

f!rJ5a)M/atJ±CD5*)(Ox. y. z.w. tA<. 0J1^% 
^x^5iS'7-%. 2lS^%^y ^ 1 51®?'%. 01S?"% 
<zSl1. 5IB^%. 4lS^%SwS 1 01S*%. 0 
ia?-%^ t ^ 3 lS?-%. 7 7 IlS?-%^ (1 O O - x - y 
-z-w- t)g7 91®?-%. 1 8lS?-%^(y + Z + 
y^)^Z3m^^tU^mmVibi>o SlC^fc. Fet 
P. C. B. S i i:$'>*<i:t^t;±lB<Dl^aa«:«at 
14^^(7)<fcy»*Ll^i!afiKeffll4. fllBOfflfiEtta)^*! 
(7>x. V. z. w. t*<. OlS?"%^x^5lS?'%. 2 
ia^'%^ 1 5lS?-%. OlgE?-%<zSl 1 . 51S^ 
%. 4lB[-?-%SwS 1 Oia?-%. OljS-?-%S t ^31®-?- 
%. 7 7ll?-%g(1 00-x- v-z~w- t)^7 9 
IS-¥-%. 1 8lS?-%^(v + z+w)^2 3lS?-%t3SS 

[0 0 3 6] ±fecDcbyff*Li^ffl^(Di^asi«fflStt^ 

^ictJl^Tli. Tg/Tm^O. 5 7 S-S^rt irtlc. ja 

^a^B^basA<2 1 O x i 0-6wb • m/k 

■To 

[0 0 3 7] ^fc. ±ia(;>i^aH«?ai4^^$*riflj« 
tfcti*. 21^?-%^ t ^8is-?%(7)«sffl-e$)orta 

<. 2©?-%^ t ^4J5?-%(7>l5BT?fcoT:*,a< . 2 
ll*%S t S3lH?'%<DffiH"^S>oT*ai^p 
[0 0 3 8] JUTU. 3|K«g0ja)|fftS<KaE14$^a)«ifilt 

lass^icotxrijiB^-r^o FettiBtt^fioTcSs-eife 



(7) 
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[0 0 3 9] Fe^lsb, F e tTcST i^^SKD 

fflfiattli, 7 0JS-?-%]y.±7 9lS^%JaTT?fc-5CtA< 
»*U<. 7 6Jl^%Jil±7 9l®^%JaTT?aE>-SCi:A< 

i:A<SI::»*Ll.^. Fe^a. $f=l* F e tjcSIT to 

^w-«)iaj«tfcA<7 ois^%5i5a8-eii. iafa«<bo-s*<i 

8 O X 1 0-6wb • m/k g jftaSl-ffiTLr US^O)-? 
»*L<^S:t^. *fc. «afifctt3&<7 9JS^%*iaj{.« 

$^<D3^ffiH»JiEfie<DSfi ^a?-r T g/ TinA< 0 . 5 7 

isic^f y , i^afi»s£fi6A<«T-r -SO)-??*?* l < tjn,^. 

<ii^Jt;!)<7 6Jl^%i»iJi-c&tLi£d&a>iafflat<ta 
s$2 00x 1 0-6Wb • m/k gKl±IC-C#» jflfifcJt 

A<7 7ii?-%ia±-cfc*Ltf^^<Diafa«<tas*2 1 o 

X 1 0-6wb • m/k g J2JlilC-e$^„ 
[0 0 4 0] Fee^-e3c^T^SllO-rS*S^I= 

fKDl 0-1 5%$n^Lr7C^TS3S3tin-r-5Ci:A<if 

^i=<i:ysfta<i3e£i£A<i4±-r«. 4$i=co$stt]-r« 
j:yi^asii$fii£^ti^i±-r«o 7c^Ta>ai^eA<Fea 

<01 0%5!i3t-eid:%£STO:>Sttl^%A<£e>4ir. S3tiaQ 
A<F8Q<D1 5%*|g^l*tFeflA<«JI*Ml=«TLT 

•Cfe-Sc A I <DSS§Ji£Jtx$0lS-¥-%Jil±1 0ll-?-%felT 

(Dasffltr-s^tfciy. ^^mmmm^mi:miz^ 

HJa±1 oai^%eiT-Cfe«i:#lc, ■ft*<D#SH»fifc 
fl6©SS**f Tg/TinA<0. 5 7Kt±i:^py. I&fpat 
•(tasAM 8 0X1 0-6Wb • m/k gJa±lc-C#-6o 

>^i^ue-*<a-efey. f o<j:y4,iiT-itiS7!)<*#<, 

MICF o*y t,ll^*S*<'l^$l^P, SitttlZ 

ss^bLfcttBstnP'So A I oii&mitxit. oji?-%iii 

±1 OjS^%JilT-e&-5Ci:A<»*L<, Oll^%JsA± 
6JS^%J6lTT?fc«Ci:3b<J:y»*L<, 0)1^%U± 
S)S^%lUT-C&*Ci:A<M(c»*Lt^. <fl«ttxA<l 

ois7-%^®^«t. FG£i3Ci<^f*rM(cigTLTia?ina 

jbasA<«TLs *f=Tg/TinA<0. 5 73SjaiC!SoT 



[0 0 4 2] Fei^a, ^fcttFetTcSTO)^ 

W-<D4flfiEtfcA<7 6lS7-%Jil±-efey. A>OA I flJiafiSik 
xA<OJl^%ja± 6 JaTflJS^lC, $#a)^?Q» 

<bas* 2 00 X 1 0-6Wb • m/k g Jsl±lC-e#-6. 

7 7lS^%Jil±T?fey, A^OA l(nMfiattxA<0)l^% 

isUi5Jl^%j*lT<DJS^i-. •&*a)ia?Q«<basS2 1 

0X1 0-6Wb • m/k g)«l±lC-C#*, 

[0 0 4 3] C. P, B&C;S itt, i^as)i$^«g$s 

*-55c^t?fcy. F e i: A I icctt&cDSS^SiioLr 
^3cSt-r€>Ci:(-J:y, F e t A I (D^OZTt^O^ 
#<i:y tSSLrl^flS«A<»filt$^xS. <$l=P14Fe 
0 5 0%)'CAj|«i^$|#Ofc«>. lieC8t<D± 

ja5%iPjStt:(DjaSM|iiATxA<J;y*#<^i:-3Tl^ 

[0 0 4 4] s i ^mmtatLtzm-^iztsn^po^^ 

ttylt. 2Jl^%Jil±1 5Jl^%KlT-Ca&«Ci:*<»$ 
L<. 5ll^%Jel±l Sll^^JJlT-CfeSCti^JiyW 
*L<. 7J®-?-%Jil±1 31S^%)JlT-e3&SCtA<Qt 
»$LC^. P(Difl^tfcy]!i<±8Ba}miB-<?&;h.l£, i&)%lSi 

iRi±-r«, 

[0045] pts amv^izmna-r^m-^it. pts 

i (Z)^&f-Q$*fiafiKltvA<2ll^%Jil±1 5IS^%J51 

■C*«Ci:A<d:y W*L.< . 1 0 11^%JU± 1 4 11^% 
JslT1?fc-5CitA<at.Sf*LL^o P i: S i <D^tl-a$5^ 

[0 0 4 6] Pts i ^mmizmisaLtzm-^ois 

i tPt<Dit^$fti&mti:,bits O. l^b^O. 2 8 
O. 2 8*»^«.i:S i fl>nA<jafiJl='feoTjaHJ331jStt: 

p t s i o!>«aj«it**-r b » V ^±t&<Dmmt-t*iits 

ja;^a]5St$:cDSgfa]BiATxS(Si±$i*. 3fS!3^«t 

[0047] ^t=B(Oli^ltwl4, 4JSi?%ia±1 OJS 
^%WT-e&«Ci:6<»*L.<, 6Jl^%Jsl±1 OB^ 
%JsilT-Cfc'&CtA<<ky»$U<. 6Jl?-%Jel±9JS^ 

14, ois^%£aiiLri 1. 5ll^%JaiT-e&«CfcA< 
»*L<, 2lS^-%tl±8lS-¥-%UiT"efe*Ci:A<J:y 



(8) 
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»*U<. 2lS^%fel±5Jl^?6Jil"F"Cfc«C:t36<St. 

[0 0 4 8] -t-LT. C*ie)05#*JB5cSIC, P. B& 

14. 1 1 1S-¥-%)sl±3 OlS^%JslT-C?fc-5Ci:A<»*L 
1 8 !!■¥•% Ja± 2 4 IS^-%felTtrSC y» 
*L<, 1 8IS^96JJi±2 3JSl^%JilTi:-r-5c:tA<B 

¥^67cj§$0!>#91-(Z>fflfiKti:/i<3OlS'F%$|fiit<S 

CO 0 4 9] $fc, Fema*fcl4Fei:7C^T<D^ti- 

©aaa:**? 6igs*%jji±a>i:#i=, ^^EtESc, 

+ 2+w)^1 8lS-?-%jy.±2 4Jl?-%JilTt-r€)Ci: 
l~J:y. -^^CDjajaK^bas^a 0 0x1 0-6wb • m 
/k aia-hlCTf^So Fe*iJj*fcttFei:5c3S 

SC. P, B&t;s i <©-&tKDiiiJ«Jt(y + z+w)$fc 
l*(v + 2+w)$1 8jS-=f%Jsi±2 3Jl^%iy.Ti:-r'S 

ctrcj:y, •&#a)iaiti»<bas$2 i ox i o-6wb 

[0 0 5 0] c r ^aijn-r-SdiicioT^^O) 

;U) o C r ODfflmtfc 1 14, 0JS^%Jil±8lS-?-%telT-C 

^■6t FeiaaA<ffl)^Mi=«TL. aEs;4^ttA<«T-r« 

(0■T?»^L<^i:^^, ^fciSifiKJtt 14s 0lS-¥-%«±4lS 
^%eiT-Cfc«Ct36<J:y»*L<, 01S^%JJ1±3IS 
^%UTt?&4c:i)!i<MIC»*Ut^, MiclflReit 1 14, 

1 lS-?-%fel± 8 ll-?-%mT1? t J: < , 1 JsJl± 4 Jl 

?-%JSlTT?t«l:<, 1 JS^%J9l±3il^%JilT-et,J: 
ex. ttfi)iJtt*<2l®^%Ja±-e**V«^*<DSHfiit*J: 

yiaii^-B-^CtA^-C^S. ^fc. MfiKJtt A<4|^^% 

^it 1 3b<3lS-¥-%jaT-^fe*il4iafPM<bCTs$ J: y |fil± 
$-t±«C^A<-T>$«. ^«l^<i:$j)IKI4C r(7>«&l=M 

o» VtMo, C r t V, C r &t/C r . Mo. V^tfJ^B 

l4i»&ttlcfi<t,g<M$. Mo. Vl4it&1i;(i<c r J:y 

«A<4lS?-%JaT^W$*XTL^rt.J:<s Nb. Mo. 
H f . Ta. W. Z r<D3^>iJ>*< tti iaJa±Xl<0~ 



^ajtlC^a^T^. :$:fl^l=fea^TI4s &)^iS\}&»<J>m& 
ngRIATxl42 OKJa±. lflfiE(Cj:ori43 5Kia±«< 

[0051] :$:fgiai=«g'&IMAnSK{Sti^^l4. iSSSL 

T. *&(ci4jai4'«s*ji-^j§jSttaijfei-«fcor. feSL^ 

I4^XT h-7-<X5£^f=l47KT h-y-f X^lCj:oT. t, 
L<l4l*ttfiSJ&^ICd:o-C. /N*;u^tt, y7t«>«. IStt 

fl)8l^A^e)^f•5^»5RlrJ^L. :*:fg4S-CI4±fiB<D*rx7' h 

[0 0 5 2] h■7-fxa5(=:J:y^5C)*lf=BtI8^^flfi)t 

0&«ia(-J:o-cJ:ya»<j:«tt«^-ro :z(Otz(i>m*itz 
Softinagnetic1$tt(«({Sa4$tt) $«-r««r4G^^ LT«m 

ilttl41~l 04K/sSS(DCBB$S$^-r-&C 

<!:A<T?#-2)<, -€-LTll|iglc{4. (glassy phase) 

ic^lilgi: L.-C<CF e3B. Fe2B. Fe3P«?(D<SA< 

[0 0 5 3] ±fz<Dn^nixm^-^^<Dm&yimo-m 

[0 0 5 4] HI 14. ifXT hV-f X^ICJ:***«»3S 

■TfBfS^iClil-efcSo ccDSJIA'Xia^SBi 14. }§» 
^-oMzt. ii7.mm^Zt. 5^^>/N*4i:$±tt:i:U 
T«Ji^**lTt^«. jSa<50l$2<3[>rtg|JlCl4^*»a5 
4<^fEa^^^-CL^^o ^fcjS^4olS2 (zl4»n8ft^lS!fc* 

□ -r-ii'2 aA<^«7Le>^^rfc^y. ■&*5Sa5$iin^LTj§ 
K 2 <os»«=i4»ay x;u 6 A<iait ^*it 33 y , 

a 5 l4}§Sy XiU 6 A^ C> ^ -V 4 <DF»?apiZ(a| ItTSST 
*4^S7^l^. g U < l4iSSSolS 2 l#?l=^S14^fx ^JqE 
ttfi|-e©A ur 5 $iSS>' X;u 6 A^ ^oaai 

[0055] *rxi53sii&3i4?gS€ioi$2a)TfliijcaEaft 

C(0**XI!flJSII3lCl4A r. SSe|<D:FS 

1£^;^a>«aA3fEK7&. c:<Oii?AjlSK7<)!>5&tSSST*|&« 
^xl!nl^>'X;^8i:*<la(t64^T^^«. ^Sltifxtt. 



(9) ^§02 0 02-2 26 9 56 



H5iL'Jj:i^)!)Pff^S(Cj:-3Ta&e>A^C*2- 1 5MPa 

[0 0 5 6] ^•\T>/^4(7)rtfflJI::(*, ^Xia^lS36>e) 
^-^^^/^AnWOJEAtt? 0~ 1 0 O k PamSL 

[0 0 5 7] ^^«aj!5^aijtf 4 !::(*> sr. jsa-so 

1S2 l=3tS*Hf=^^jSS5 $j§S/ X^U6 V> 
Xtt. ^X35si:^j:o-CjSiT*ixfcjSa*t?SU, 

[0 0 5 8] ^^IBi^OiS^mt, <&tH-ti>^^itiSyt.<D 
EA. i8»a>^Tia£, j»S/X;U60i^S«l=.kyta 

[0059] miotttz-^^timti&mzjt cxm9am l 

±a>nmii<mixtj:i^aixw^L<tj:is, ^tzimmm. 
&Taii<is^7.m^i^&Tg^mx?>t. ^^i&mipizm 

p^&it^^^mzm^t^iti)tttiz^^mnoymm<D 

*J-t*La>3Ect^tSSfflA<»*U<. «!litli3 0~3 OO^J'OJ 
[0060] 

[Silted] [S5SS«1J 1 : F e A I P C B S i ^^#] F 
©at^A I Fe-C-&^. F©-P^^, B&t^S i 

izni^xzti^ai^m^ummmmiammmxmmL. 

«¥L. »Si«OlS(0»jfi/X;UA^&$^%»$%-F'r•& 

[0061] t5i3*i/iSfSn»«1S#ifca)S»5R<Dfia^ 
14, Feioo-x-rA I x(PO. 62Co. 1 Bq. 35S '0. 13)r<C 
*fa«((iL, xl4l~5. 7. 8IS^%, rl42 4~ 
2 6. 2 8-3 2£S^%)T»&o/=, <Cti, flUffifflfiK^ 



et>(Dr(4. P, C, B, S i OT^StroiSBSfctt^^-rtO) 

■c&y, ±i^Lfcisa^j±{v + z+w)ic*is-r*. Jisa 
a)#^^5fea>5%, F077A I iP9.23c2.2B7.7s i 
2.87<^«)<afi£<©l^SH<i>^^a14^#l=•oL^r, x«iiiifiTa 
i=<by^a<8jfi<r)«s«T^fi-ofco ^s*a2(»^-rc * 

fc. F e77A I 1 P9.23C2. 2B7. 7S i 2. 87<C*ifl^<0 
^#t»3i^$jtSi!Q?-8lffikfi&(S EM)|C«I: ySSiLf=. 
H3l=SEM:?K$S«-ro SIC, Fe77A I 1P9.23C 

2.2B7.7S i 2.87'^c•^><afilta)$^t»5S^-s^•6^^^^ltL, 

DS CS!l£ (Differential scanning caloriemetry : ^ 

MJ&jgatxSaySLfr. laj, .5^4L^^j>lt(7)t]Bffll4, 6 
2~105^/m, 25~62/im, 2 5 y mJJlT<D 3 ffi 

yosssiicij-itfc. ^fci^i^ic, mD-)\^mx8i&Lfz 
mct&^<0'^^nmz'3i^x'toscmmin-9tzo c 

JRttO. 6 7 K/|J>-C36ofco 

[00 6 2] ^y-c, ^iHtz$mm$km^^^<D^mz 

oi^T, O S cn£(Oifferentialscanning caloriemet 

ry : S^S^^SaflailS) $ff l\ H'yy^mW^eLTg, @ 

•r€> title, iaMJ2a))a«:a)jaaraiiaA Tx&i/Tg/T 

n$:«{«!>^:o DS cailSa>IS(D9^SiSfil40. 6 

7 K/«>-C?fcot=o Sl5(C^5XS^SSTgfl>i|flfiKtt 
@6l=jiSS^bBa$g;SSTx(Dlij£f&#1±, @7ic 

[0 0 6 3] stc, ^ititzt^^mmmitft^a^mmz 
oL^T, vsMicj:yfia«nK<ba8$a(iSL, -r>e- 

y>XT-^-9-<1f-ICj:or 1 kHzlCfcltSaH*// 

e^aiJSL, BH;U--^hL/— b-|r<J:y^iffl[^jH c$a« 

t^, %m^Hc».ummmue<om^its mem 
fifca)^*?ga*mn-;u^i=j: yajfr-Ts^.ticj; yai 

<bas<7>«afiKte#14$^pL, 01 113 1 kHzlzfcltS 
SS^SfiBi^ ea>|fl^ft#1± £ L , la 1 2 (c^fiBE A H 

[0 0 6 4] ^fc, |il5~|g|i zoi^fkiA^mfpo-^a 

V h<oai^sis^i4, **7xs^iaaTg, jSA^bMtgig 

arx, ia)tffljSt*:a)ia«MraATx, Tg/rm, +i'J 
-^<aSTc, ffifOtt^bcrs, SlS&SfiS^/ue, IKIfiAHc 

<7)fii$-f-*L-e*i^-rta)-e$ci>o *t=, 05 '"'01 zoi 

y, C*l^<©ll<7>jfi^l-f'tLfcS!t^l4CHto<D??iajie 

[O O 6 5] a2*'>e>eB&J6'"aj:9l=, Fe77AliP 
9. 23C2. 2B7. 7S i 2. 87^^i!i^<OI^A^SKlltt$^(D 
|» jR<D X JilslSf / - >!* ^ O — KjS/ - > L T 



(10) 
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»J«-e # -set «« BI3lc*f J:3IC, » 

e. *if=?»5!c(*i5i$«Jtta)i!i4^*^ ^> «^ * *vr s c t *< 
ic*-rd:3fc. ^^«t^^^•l+lc<^:y^^•SlJ*^^fc^*a)Ds 

7 4K(5oit;)-e&y, ^^itmi&iBi&Txita 1 1 

K(5 3 8*te)1»fcy, ATXI43 7 KT»l&ofco 

Co 0 6 6] 2}!(c#sa>^i£^«^ii«^a>Bi#$m-& 

*-r05 Jzy^f^XSi^iSSTgl*. F e (TJ^fitlt 
(1 0 0-x - rXDltaP&l^CPCBS i XOiiamtt r <Z) 
aSiHC#oTi6TLrL^-6o 7 6 OKJSlTa)Tg**r 

%Jil±0!)eSH, A^OCPCBS i)A<2 1 )l-¥-%lSlT«)aS 
ffll-3&-5, $fcH5lcS^-rj:-5(:^. (PCBS i)A<1 8 

[0 0 6 7] ^tzme^^jm&itmt^^&Txlt. Fe 

©afifcttd oo-x- r)<z)ie3taic#or«TLrt^ 

«o 8 O O KJiilTCDTX^a^-rflJlEI*. aetfJCD^ia^ 
■e*-r«J:dlC, F eA<7 5JS^%Jil±fl>aSffl, A'^OCP 
C B S i ) (DS&m.tt r A< 2 1 1S-¥-%J»lT<D{SBilCfc4o 
t0068] *f=El7i:S«-r<fc3l=. Bl5l-*rTg<0 
7 6 0 KCOtliaiai:, E6|C^-rTx<7)8 0 0K<0«?ia 

X]b<3 0'<'4 0Ka)(SBI=&^. ^tz. ATxlj:Fea>M 

'>lc#-3Tli3!iaL, F oA<7 3Jg^%J&lJtT?5 OKleiJ: 
(OATx^^LTL^-So 

[0 0 6 9] ^(zia8ic^-rTg/Tma>saj««cStti*. 

if<Diift/ftfl!>-&*-Ct»Tg/TmA<0. 5 5~0. 6 0** 
L-Cfcy, I^ICF eA<7 9)l^%KlTa>tSSfflT?Tg/Tin 
3b<0. 5 7Jsl±$5^LTt^'5. Tg/Tml4. L^t)^)*^ 

tit, afc^Tint*r^xjs»iajSTg<Diass3&<'J^$t^c 

or, F ©)!(<7 9JS-¥-%aT<De5H<D*fiJt<7)^^li, J* 
[0O70] iS6. BI8i:ia7*ttKf St, Tg/Tra= 



O. 5 6Jil±(7)«iJiJA<, ia7l-n^UfcATx<D3 OKJsl 
±<0«aSt(-afiILT33y, Tg/rmt ATxtiOmic- 
SiDffin ^ O) t s . 
[007 1] J)e(cS9lz*-rJ:5(::4riU— SKTc 
14, F eA<7 2lS^%aJ:a>eeffl-^6 0 0KJil±**L 

-c fe^ y , F e ]!i<$iMs ^{Sfta()]Ss^fi<i$stti;ei<:6<(^±-r 

[0 0 7 2] 01 Olc^f .fc^l-fiSfOffi^bas 
14, F e<7)fflJiEtt(1 0 0-x- rXDltin, A^-OA I <0 

eA<7 0JS^%JSl±A^OA I A< 1 Oll^%)UT-Cia?Pffll 
■(bas7!l<1 8 0X1 0-6wb • m/k gJ«l±i:'Ef y, M 
ICF eA<7 6Jl^%Ja±6"'OA I A<6lS^-%J«iT-efflSl 
JHbas4<2 0 0x1 0-6Wb • m/k gJ3l±fc^Cy, 
Ml- F ©3!><7 8lS-¥-%Jil±A>OA I 7!)<5Jig?-%jy.T-Cia 
|Qlt'(bas3!i<2 10x1 0-6wb • m/k gJslit^i: 
y, St^l&fQ«<bas$*-rci:A<^J-A'»4. 

[0 0 7 3] ^fciai 1 l=*-rj:5(C, IkHzfCjSIt 
4^3aiSat^//el4, F eA<7 7ll^-%, A-'OCPCBS 

i )d<2 0~2 2lg^-%<Di:#»C2 6800~2700 
oag^^LTLN^i. -5-a>«6<DMfi£a)^fE-CI4, ffl^tb 

oTia»*;i8a)liafi£tt(::J*-r-5«cS14l4tb«te<J/hStN 
ta)i#?te>*t-5. ^fciai 2 lc*-r<fc ^ l::«fflSt*J H c 
(4, i£a)i&^■Qt^. 6~3. OA/m$*L, 
lC«t^ffl**LTt^ftA<, iafQ«<bff8-V>-?-(D«ia>lSrt# 
tt«) J: 5 lcffifiKlt(=>t*-r •5e35S'S:«5#14l4^e.*t'Eft^o 
[0 0 7 4] J^^±<OCi:^^e), Tg, Tx, ATX, Tm, 
T g/ Tm t L> o fcgft^tt&I/iafQffll^b ff sl=•^t^•C(4, 

[0 0 7 5] 01314, ■k±<li=.n^^m\Z. Tg/Tm 
= 0. 56. O. 5 7a>4^ffiigt, tafQll<bas= 1 8 
ox 1 0-€Wb • m/k g(DtHI&«*-€-*l-?*lffimL/= 
ST?fc-5o -tL-C, ia«*'^®fiBI4, fflfOK-fbcrsA*! 8 
0X1 0-6Wb • m/k gJel±, A^OTg/TmA^O. 5 
6Jil±0!>(!&B$*LTL^<&o C(7>|fi^fSiBI4, FeA<7 
0lS^%Jsl±7 9ll^%liAT, A 1 A<1 OlS^%JsAT, 

ATx^^L, LA^=tfia«]?a<bcr8AM 8 O X 1 o-6wb 

■ m/k gjajt<Di^aa»«i4^^Si&4wi:A<-e* 

So 

[0 0 7 6] 1 8 O X 1 0-6wb • m/k gl41 . 3T 
*t»5i5l4, 1. 3TJil±<Dfi&?QfflHb$^L, Z<0^*S» 

5S*«)!S 1 1 * i=@<b«» L-cmaa 7 1 ufcis*-e ^ 
1. 1 T8Sa)ia««8<bS*-rt>a)<k^*&3h.S. 



(U) 
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tk^mit<Omt. CISE(DF e A I S i ^^#(-fe>y;?. 

[0077] [g3l£«ll2 : F e PC(B • C r (V, M 
o) Fe<k, Fe-C^fi. F e-P^&. 

B, S iai/Cr (V, Mo) *JS«i: L-C-t*l-?*ll9f 

* y . 3BlSA< 1 ~ 1 5 O /i fn05C6ffiflr>KJf4 1 ~ 1 1 

-^t^T. nS'l', 1 2 0t;'Ci 2 0«'liBin8&-r*c4:(= 

[0 0 7 8] €H^SSS««ai4^*<D«»3R<OjafiEl*. SI 



— iaSTcai;il;^TmSil4ffi-r*i:i:t.«=» jfl>frJaijet*: 
0!>jajeBBR|Atxat/Tg/Tm$*«>fc. SHc, 

m^U&Tx. ATx&i;ifeff:tf7X<bagTg/Tin** 

■r. 

[0 0 7 9] Hic, m^titzn&mwim^^^<o^^iz 
ol.^T, vsM(cj:yiafasa<bo-s*ii|^L, f >e- 

¥A«e*aiiSL. BH>u— y-icj:y^a*H c 

Ltzo «ilc|t$^t»3i;a>ia¥a{it^bas. «Stt;taHc, 

[0 0 8 0] 
[SI ] 





mm. 


Tc/K 


Tg/K 


Tx/K 


/^Tx/K 


Tn 


Tg/TiD 


OS 

(IMm/kg) 


Hc/Airi 


MB 

(IkHz) 


As 

tio^) 


\ 


FeaoPwC? 


581 


696 


734 


38 


1304 


0.53 


199 


2.6 


9680 


22 


2 


Fe75Pl3C785 


581 


767 


606 


39 


1187 


0.65 


182 


1.6 


24400 


16 


3 


Fe77Pl3C5B5 


600 


759 


603 


44 


1301 


0.58 


193 


ZA 


19800 


17 


4 


Fe77Pl3CsSi5 


592 


752 


786 


34 


1273 


0.59 


195 


Z4 


11800 


18 


5 


Fe7SPl5CsB5 


580 


772 


808 


34 


1311 


0.59 


178 


3.2 


25400 


15 


6 


P979P13C5B3 


591 


730 


769 


39 


1258 


0.58 


198 


Z4 


17500 


18 


7 


Fe78Cr2Pi3C7 


543 


707 


746 


39 


1263 


a56 


177 


2 


12600 


16 


8 


Fe77Cr3Pi3C7 


512 


700 


739 


39 


1299 


0.54 


174 


2 


18300 


15 


9 


Fa7fiCr4Pi3C7 


499 


698 


737 


39 


1274 


0.55 


164 


2.4 


15560 


14 


10 


Fe77Cr2Pi3C5B3 


548 


725 


766 


41 


1285 


0.56 


177 


1.4 


18400 


17 


11 


F975Cr2Pl3C5B5 


556 


755 


798 


43 


1324 


0.57 


174 


1.4 


26900 


12 


12 


Fe7IXKCr2Pl2.2SC4.65B7Sl3.32 


548 


&03 


845 


42 


1281 


0.63 


177 


1.4 


23500 


12 


13 


Fe73.4Crl.98Pl2.74C4.9B7 


554 


749 


799 


50 


1226 


0.61 


178 


1.6 


24300 


15 


14 


HmCrSP9. 23CZ. 2B7. 7Si2. 87 


584 


.751 


805 


54 


1288 


0.58 


184 


1.6 


24500 


18 


15 


FaTS. 2lCn . 9^. 14C2. 1 8B7. 62Si3. 87 


584 


776 


823 


47 


1334 


0.58 


181 


2.2 


21000 


17 


16 


Fe76Cr2P9. 23Cl . 2BS. 7Si2. 87 


583 


760 


809 


49 


1288 


0.59 


184 


2.2 


20100 


18 


17 


Ffl76Cr2P8. 44C2. 2BS. 7Si^ 66 


591 


756 


803 


47 


1303 


0.58 


190 


2.6 


18700 


19 


18 


Fe77CrlP9. 23C2. 2B7. TSii 87 


610 


759 


803 


44 


1243 


0.61 


195 


2.6 


19300 


20 


19 


Fe70Cr2Al5P9. esCS. 7584.6S13 


537 


765 


831 


66 


1277 


0.6 


173 


2 


22000 


15 


20 


Fe70Cr2Pl 1 . 73C7B5. 6Si3. 65 


547 


802 


843 


46 


1317 


0.61 


175 


2.5 


21000 


14 


21 


Fe76(to2P9. 23C2. 207. 7Si2. 87 


593 


760 


815 


56 


1295 


0.59 


190 


2.2 


21500 


18 


22 


Fe76V2Pa. 2SC2. 287. 7S12. 87 


590 


7M 


810 


54 


1290 


0.S9 


187 


^2 


21500 


18 



[0 08 1] g1 lCni-rK*42~6®^iE«»3!5(*, A I 
^Ot Ltz:^^mz%h F e P CBWi^tzlt F e P C S 

is$#-i>&«. ^tzmn7~2o<j>-^^^mt. cr 

^m^-ti>tmzA I ^Oi:Lfc:$:5IB.3lc®-SFe PC 
PCSdffe)-e&S, gi (::^-r«fc5lc. Kii!42'-2 0 

" 6 t , ta¥Qfil^bas;6« 1 8 0 x 1 0-6w b • m 

yks^m^i^ttitlz^ S33tf)Stt^/ie]!i<l 00 0 0 



[0 0 8 2] %ICC r$S»lLf=»i|47~2 0-Cli, 

fQas<bas3b<etn2~6 j:y =t,-^^f>«<'jf«>*,<Da), n 
tSimmmueitis-ftii^ oooo^jffijtxjsy. ^iz 

UU-\ ia>/<e(i2 6 9 O 0&JSL^M$^Lrl^.S. {£ 

o r c r <D^fiLtt.i< 2-3 m^'n><D^m-Qitm$s.^itii< 

«fL^sa<©atsi^tt*3^Lri^s. Mi=Ki^7-2o 
It. m.i^umz9^mifssiLtzt=.^s aijii$i=7Ki=ftii 

iitziz^i^ir^ilj^'r. F eai!S'Siizi:imittSi(Dm±ti< 



(12) 
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a)^<b8*A<-S|5^ i: T L^ « C i: A<5iS * *Lf= » tztzLU 

[0 0 8 3] ^IC. J IS C5 0 2 8IC||':5#. iAit 

^^IDL'Ei:L^H«1 ~6ICHLTI4. -tonffiliS L < 2E 
feL««L-Ct^fca>IC«U, Ki47~1 2. 14. 1 
6, 17. 1 9~2 2l*l$ISSfel*'S:<^g|=tUrt>'S: 
*^o/-=„ *f=C r * 2JS^%5SiSS3tlDLy=l**4l 3. 1 

(7), fi^K<DW^«1±(4C r«L<ttMo, V$2J1^ 
ttl=J:y» Cr. Mo. V * yiglSttS 1 a*f=l*2« 

[0 0 8 4] 

(i)~(4)a)jafiEai?a**t^^,<7)-ci5y, Fe^ifi* 

fcl*F e t5ESSTa>$tKD*a«it$7 0lS^%Jai±7 9 
HT-^telTi: A I $0I^^%W±1 0JS^%JilTi: 
L. P. C, B. (S i)0#ti-^1 1IS^%m±3 0l^ 
•^•HJslTt-r-SO-C. Tg/TmA<0. 5 7Jal±lZ^oT 

i^a«Pfi£«g]!i<K <u^). ^tzmamitaa^ i 8 o x 

t?#-5<, tztzL, TIBXIiCr, Mo, Vj:yatf*t-5 

1 m^tzit2misi±<!>7bmvtb^o 

(1 ) F e 100-x-y-z-w-tA I xPyCzBwXt 

(2) (F ei-aTa)lOO-x-y-z-w-tA I xPyCzBwXt 

(3) F e l00-x-v-2-w-t A I x(Pl-bS i b)vCzBwXt 

(4) (F oi-aTa)lOO-x-v-z-i»-tA I x(Pl-bS i b)vCz 
BwXt 

[0 0 8 5] $f=. :$i%f!^<04mn«im^^±lZ^^ 

<D6fl1-<D<ifi8tt«, 7 6IS^-%fel±7 9Jii^%jaTt 
Ls A I $0Jl^%W±6lS^%Ja.Ti: U, P, C, 
B. (S i )a)^thSl 8Jl^%Jsl±2 4JS^%J£ATi:f 
■6<©Tf, Tg/TniA<0. 5 7Jai±.(C«C-3Tl^Sa»flRfli 
A<lRl±L, *fcfiafQa<ba8*2 00x 1 0-€wb -m 



[0 0 8 6] £l=, :«:ieQ»(Dl^fi!I«9(«i1i«6i=J;^ 
IS. ±2Bi!afi£^ClC^3L^T, F ema^fcliF e tTcSSr 
<7)^tf<DMfi!tifc^, 7 71^T%W±7 9ll?-%WTi: 
A I S 0JS^%»y.Ji5lS^%JaTi: L. P. C. 
B. (s i )<D^rW-*i 8l]S^%lel±2 2lS^%JaT4:-<- 
Tg/Tnu&^O. 5 7 Jsl±lcnf oTl^ftfUf^JiKgg 
*<(nl±L, ^fciaSUB'fbas^ 2 10x1 o-6wb • m 

[0 0 8 7] -tUT. *|gB.«<Dl^SHIftfflitt^*li. 

fcta)-e&y, w*vicj:yjaitt&4tM4BS«{tta)at^*^ 
n^^mmLxntzfbimtttmLxi^u-r^um^om^ 
inxLfcia^tf*,«{ttai#tt3{i<«<b-a-r. 

[|glS<DfSm^j:iiil^] 

[ia 1 ] :^^^<ommi^mi<D$mminm^^±^mm. 
■thmizm i^xufTSUisB-fs^mm^^omm. ^^rm 

[0 2] Fe77A I 1P9.23C2.2B7.7S \ Z.SlU^ 

[ElS] F e77A I 1P9.23C2.2B7.7S i 2.87'S* 
[04] F e77A I 1P9.23C2.2B7.7S i 2.S7tii> 

[05] F el00-x-rA I x(P0.42C0.lB0.35S i 

0. 13) r^.^i>^^(ons,mtkmit^±m^<»iS^:x.mnM 

STg<DFe. A I &i;(PCBS i )«ifiea[>tii#tt$n% 
[06] FelOO-x-rA I x(PO. 42C0. 1 BQ. 35S i 

0. 13) r^i^^<Dt%aiR^m^^±ti^a>mBiitmi^& 

STx<DFe, A l&U:(PCBS i 
[07] F el00-x-rA 1 x(P0.42C0.lB0.35S i 

0. ]3)r^£^^^oi^skRfkmvt^^^^a>m)^iHfBi»<J> 

S5fflniATx(7>F e, A I &i;(PCBS i 

[08] FelOO-x-rA I x(PO. 42C0. 1 Bq. 35S i 
0. l3)r^'6ffl^«>*SH»att^r*«asS(DTg/Tin<D F 

e, A i&t;(pcBs immon^wmTur^num 



(13) 



UmZO 02-226956 



[El 9] Fei00-x-rA I x(PO. 42C0. 1 BO. 35S i 
0. 13) rti:i>t&m<DnS>K9im&-^^^m<0^=L U —MS. 

m^ O] Foi00-x-rA I xCPO. 42C0. 1 BQ. 35S i 
0. 13) rUitmit(Dt^&KWimft^^^»^<amamitars 
<OFe, A I at;(PCBS i )tt^fl)«5?¥tt**-r=^l 

CB1 1] Fei00-x-rA I x(P0.42C0. 1B0.35S i 

F e . A I Rif(.p c B s i )i&at<D{&niSt^m-ts.nf& 



[Ell 2] Fei00-x-rA I x(PO. 42C0. 1 Bq. 35S i 

0. 13) rtji^mss.(D$^Siftwim^-ei±<Diikm^ ho<o f 
e. A i&i;(pcBs \)i&m<Dmntt^^-r=.n^m 

[01 3] FelOO-x-rA I x(PO. 42C0. 1 BQ. 35S i 
0. i3)r>'ci:«ffifiK<Ol^AlCIKtt1t$df»3t^<OTg/Tin&u: 

mamtasoiF A I &i;(p CBS i )«a^a>ft$ 



J- 




1#M2 00 2-2 2 6 9 5 6 



[g|3] 




lOOum 




IBS ct:> 
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mei my} 




( 100-«-r>(®5») ^ (lOO-x-rXH^X) 



[138] [09] 




Fa.(100-x-r)(«5J«) Fft.(100-x-r)(«^9<) 



(16) 



J^BB2 0 0 2-2269 5 6 



O] 1] 




F©. ( 100-x-f Km^96y ^ 100-x-r )(JK^» ) 

[B1 3] 



Tg/Tra«0.56. 0.57 

os=180xl0"^(m>.m/kg) 




Fe. C100-x-r)(S^») 



(72)«IB« /jNgg #A (72)56M« SB 



(17) 
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OD^mm y^m f^^— 4koi7 aao4 bao6 bboi bbh bbib 

mm«B*BilES«*;Sfi8T1 S7# TJi.'f DA02 DA05 EBOO 

5E041 AA04 BD03 CA01 CA02 



